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0. . $PSL(2, \mathbb{C})$
( )
}$\backslash -$ 2 $SL(2, \mathbb{C})$ $A,$ $B$ $[A, B]=ABA^{-1}B^{-1}$
$\mathrm{t}\mathrm{r}[A, B]=-2$ 2
}$\backslash -$ $(A, B)$
$(A_{1}, B_{1})\sim(A_{2}, B_{2})\Leftrightarrow$ $C\in SL(2, \mathbb{C})$ $A_{2}=C^{-1}A_{1}C,$ $B_{2}=C^{-1}B_{1}C$
$\mathcal{R}_{1}’$ $\{A, B\}\in \mathcal{R}_{1}’$ $x=\mathrm{t}\mathrm{r}A,$ $y=\mathrm{t}\mathrm{r}B,$ $z=\mathrm{t}\mathrm{r}AB$
Markov
(1) $x^{2}+y^{2}+z^{2}=xyz$ .
(1) $x,$ $y,$ $z\in \mathbb{C}^{\mathrm{x}}$ $x=\mathrm{t}\mathrm{r}A,$ $y=\mathrm{t}\mathrm{r}B,$ $z=\mathrm{t}\mathrm{r}AB$
$\{A, B\}\in \mathcal{R}_{1}’$ – (1) $(x, y, z)\in(\mathbb{C}^{\mathrm{x}})^{3}$ $\mathcal{R}_{1}’$
}$\backslash -$ $\mathcal{M}\mathrm{C}_{1}’$ $(x, y, z)$ $\mathcal{M}\mathrm{C}_{1}’$ 2
$S$ : $\{A, B\}\mapsto\{A, BA\}$ $T$ : $\{A, B\}\mapsto\{ABA^{-1}, A^{-1}\}$ $S$
( $\mathrm{t}\mathrm{r}A,$ $\mathrm{t}\mathrm{r}B,$ trAB) ( $\mathrm{t}\mathrm{r}A,$ trBA, trABA) $S$ $S_{*}(x, y, z)=$ ($x,$ $z$ , xz-y)
(2) $S_{*}(x, y, z)=$ ($x,$ $z$ ,xz-y), $T_{*}(x, y, z)=(y,x,xy-z)$ .
$\sigma=TSTS^{-1}$
$\sigma$ $2\text{ }\sigma_{*}$ $\tau=(\frac{3-\sqrt{-3}}{2}, \frac{3+\sqrt{-3}}{2}, \frac{3-\sqrt{-3}}{2})$
$\tau$ $\{A, B\}$ $A,$ $B$ $\sigma$ $\{A, B\}$
$C\in SL(2, \mathbb{C})$
$(ABA^{-3}, A^{2}B^{-1}A^{-1})=\sigma(A, B)=(C^{-1}AC, C^{-1}BC)$ .
$A,$ $B,$ $C$ $\Gamma$ $SL(2, \mathbb{C})$ ( )
8 (commensurable) $\sigma$ $S$ $h$
12003 $\mathrm{B}$ } $\sim.\mathrm{b}^{x}\mathrm{F}$ } $6\mathrm{E}$ $\ovalbox{\tt\small REJECT} ff$





$M$ $\vdash$ $S$ $I\ovalbox{\tt\small REJECT}[0,1]$ $S\cross I$ $(x, 0)\mathrm{c}S\cross\{0\}$
$(h(x), 1)arrow S\cross\{1\}$ $S^{1}$
$S^{1}$
3 (2)





$(ab|cd)$ $SL(2, \mathbb{C})$ $(ab|cd)$ Riemann $\hat{\mathbb{C}}$




(3) (4) $SL(2, \mathbb{C})$ 3
(5) $\mathrm{t}\mathrm{r}ABC=\mathrm{t}\mathrm{r}A\mathrm{t}\mathrm{r}BC+\mathrm{t}\mathrm{r}B\mathrm{t}\mathrm{r}CA+\mathrm{t}\mathrm{r}C\mathrm{t}\mathrm{r}AB-\mathrm{t}\mathrm{r}A\mathrm{t}\mathrm{r}B\mathrm{t}\mathrm{r}C-\mathrm{t}\mathrm{r}BAC$.
[Bus, 2.6] . “Ptolemy
equation” :
1. $A,$ $B,$ $C,$ $D\in SL(2, \mathbb{C})$ $x=(\mathrm{t}\mathrm{r}A+\mathrm{t}\mathrm{r}BCD),$ $y=(\mathrm{t}\mathrm{r}B+\mathrm{t}\mathrm{r}CDA)$ ,




12 $R_{0,2}’$ . $\mathbb{C}^{*}=\mathbb{C}\backslash \{0\}$ $R_{0,2}’$ $SL(2, \mathbb{C})$
: $A$ $B$ 2 AB





$\mathrm{L}$ $A,$ $B\in SL(2, \mathbb{C})$ AB $\mathrm{t}\mathrm{n}’ AB\ovalbox{\tt\small REJECT}-2$ , $p$ AB
$A+trB$ $\ovalbox{\tt\small REJECT} 0$ $B(p)\ovalbox{\tt\small REJECT} p$ .
. $AB=(-1-1|0-1)$ $\infty=B(\infty)=A^{-1}(\infty)$ $A,$ $B$
:
$A=($ $0a$ $1/a\alpha$ ), $B=(\begin{array}{ll}b \beta 0 1/b\end{array})$ .
$ab=-1,$ $\mathrm{I}$, $\mathrm{t}\mathrm{r}A+\mathrm{t}\mathrm{r}B=0$ .
$B(\infty)=A^{-1}(\infty)\neq\infty$ $B(\infty)=0$
$A$ $B$ :
(7) $A=(-\lambda-a$ $1/\lambda 0)$ , $B=(-\lambda 0$ $1/\lambda-b)$ ,
$\lambda=-(\mathrm{t}\mathrm{r}A+\mathrm{t}\mathrm{r}B)$ $\lambda\neq 0$ .
1. $a,$ $b\in \mathbb{C}$ $\lambda=a+b\neq 0$ $\mathrm{t}\mathrm{r}A=-a,$ $\mathrm{t}\mathrm{r}B=-b$ $trAB=-2$
$\{A, B\}$
(7) $A(\infty)-B(\infty)=a/\lambda-0$ . $A,$ $B$ $(-1 -1|0-1)$
$SL(2, \mathbb{C})$
2. $\lambda\in \mathbb{C}^{\mathrm{x}}$ $\{A, B\}\in R_{0,2}’$ $trAB=$ $(-1 -1|0 -1)$
$\lambda=-(\mathrm{t}\mathrm{r}A+\mathrm{t}\mathrm{r}B)\neq 0$
(8) $A(\infty)-B(\infty)=-\mathrm{t}\mathrm{r}A/\lambda$.
13. $A,$ $B$ 1 $D=AB,$ $D=(-1-1|0-1)$
$B(\infty)=A^{-1}(\infty)=\infty$ , $A$ $(2, 1)$ 0.
$ADA^{-1}D^{-1}$ $D$ $A$ $B$ 2
$\mathrm{t}\mathrm{r}A+\mathrm{t}\mathrm{r}B\neq 0$ .
,3 [Luo, N\"aNa2] .
2. $A,$ $B,$ $C\in SL(2, \mathbb{C})$ $D=(ABC)^{-1}$ $x=-\mathrm{t}\mathrm{r}BC$ ,
$y=-\mathrm{t}\mathrm{r}CA,$ $z=-\mathrm{t}\mathrm{r}AB,$ $a=-\mathrm{t}\mathrm{r}A,$ $b=-\mathrm{t}\mathrm{r}B,$ $c=-\mathrm{t}\mathrm{r}C,$ $d=-\mathrm{t}\mathrm{r}D$
$x^{2}+y^{2}+z^{2}-xyz+(ad+bc)x+(bd+ca)y+(cd+ab)z+a^{2}+b^{2}+c^{2}+d^{2}+abcd-4=0$.
d $=\mathrm{t}\mathrm{r}D=-2$ $\lambda_{1}=x+a,$ $\lambda_{2}=y+b,$ $\lambda_{3}=Z+c$
(9) $\lambda_{1}^{2}+\lambda_{2}^{2}+\lambda_{3}^{2}+a\lambda_{2}\lambda_{3}+b\lambda_{3}\lambda_{1}+c\lambda_{1}\lambda_{2}=\lambda_{1}\lambda_{2}\lambda_{3}$.
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3. $a,$ $b,$ $c\mathrm{C}\mathbb{C}$ $\lambda_{1},$ $\lambda_{2},$ $\lambda_{3}arrow \mathbb{C}^{\cross}$ (9) trABC $\ovalbox{\tt\small REJECT}-2,$ $a\ovalbox{\tt\small REJECT}$ A,
$b\ovalbox{\tt\small REJECT}-\mathrm{t}\mathrm{r}B,$ $c\ovalbox{\tt\small REJECT}-\mathrm{t}\mathrm{r}C,$ $\lambda_{1}\ovalbox{\tt\small REJECT} a$ $\ovalbox{\tt\small REJECT} BC,$ $\lambda_{2}\ovalbox{\tt\small REJECT} b$ $\ovalbox{\tt\small REJECT} CA,$ $\lambda_{3}\ovalbox{\tt\small REJECT} c$ trAB $SL(2, \mathbb{C})$
3 $\{A, B, C\}$ .
$\{A, B, C\}$ $\mathrm{B}$
. 3 $ABC=D=(-1-1|0-1)$
(10) $BC( \infty)-C(\infty)=\frac{\lambda_{2}}{\lambda_{1}\lambda_{3}}$ .
2. $SL(2, \mathbb{C})$ .
21. $F=F_{g,m}$ $g\geq 1$ $C_{1},$ $\ldots,$ $C_{m}$
$p$ $F$ $F’=F-\{p\}$ $\pi_{1}(F’)$ :
$\pi_{1}(F’)=\langle$$a_{1},$ $b_{1},$
$\ldots,$ $a_{g},$
$b_{g},$ $c_{1},$ $\ldots$ , , $d$ : $[a_{1},$ $b_{1}]\cdots[a_{g},$ $b_{g}]c_{1}\cdots$ d $=1\rangle$ .
$c_{k}$ $C_{k}$. $d$ $p$
$\mathcal{R}_{g,m}’=$ { $\rho$ : $\pi_{1}(F’)arrow SL(2,$ $\mathbb{C})$ : $\rho$ $\rho(d)$ $\mathrm{t}\mathrm{r}\rho(d)=-2$ } $/SL(2, \mathbb{C})$







22. $\lambda$ length. $S^{1}=\{e^{1\theta}. : 0\leq\theta<2\pi\}$
$\overline{c}:(S^{1}, S^{1}-\{1\}, 1)arrow(F, F’,p)$
$S^{1}-\{1\}$ $c=\overline{c}|_{S^{1}-\{p\}}$ ideal arc $\overline{c}$
2 $c’,$ $d’\subset F’$ $\rho\in \mathcal{R}’$ $\rho$
( )
$\lambda(c, \rho)=-(\mathrm{t}\mathrm{r}\rho(c’)+\mathrm{t}\mathrm{r}\rho(c’’))$
$4.-arrow T$ $SL(2, \mathbb{C})$ $\text{ }\mathrm{v}^{\mathrm{a}}\text{ _{}0}P:SL(2, \mathbb{C})arrow PSL(2, \mathbb{C})$ $\nu_{\lambda}$. 2 .
$c_{k^{k}}^{\nu}=1$ $\rho\in R_{g,m}’$ $P\text{ }p$
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ideal arc $c$ $\rho$ $\lambda$ length
(1) $\lambda$ length $\rho$ Fuchs $\lambda(c, \rho)$ Penner [Pel]
( ) $\lambda$ length
Penner
(2) $\lambda$ length Fuchs
$\lambda$ lengh ([Zie] ).
23. ideal triangulation. ideal arc $\Delta=(c_{1}, c_{2}, \ldots, c_{d})$ $\overline{c}_{1},$ $\ldots,\overline{c}_{d}$
$F$ (annulus) $F’$ ideal triangulation
$\Delta$ $F’$ ideal trianglllation Euler
$\Delta$ ideal arc $d=6g+2m-3$, $n=4g+m-2$
ideal triangulation $\lambda$ length $\mathcal{R}_{g}’$
$\Delta=(c_{1}, c_{2}, \ldots, c_{d})$ $\overline{c}_{1},$ $\ldots,\overline{c}_{m}$ $F$ $C_{1},$
$\ldots,$
$C_{m}$ ( $F$
) $\mathcal{R}_{g,m}’$ $\rho(c_{k})$ $\rho(C_{k})$
1. $\Delta=(c_{1}, c_{2}, \ldots, c_{d})$ $F’$ ideal triangulation $\mathrm{t}\mathrm{r}\rho(c_{1}),\ldots,$ $\mathrm{t}\mathrm{r}\rho(c_{m})$
$\iota_{\Delta}$ : $\mathcal{R}_{g_{\mathrm{I}}m}’arrow(\mathbb{C}^{\mathrm{x}})^{d}$ $\rho\mapsto(\lambda(c_{1}, \rho),$ $\ldots,$ $\lambda(c_{d}, \rho))$
$\iota_{\Delta}$ (1) $\lambda(c_{1}, \rho),$ $\ldots,$ $\lambda(c_{d}, \rho)$
. $T$ ideal triangulation $\Delta$ ( $F’- \bigcup_{k=1}^{d}C_{k}$
) $T\cup\{p\}$ $N$ 2 3
$T$ untwisted $N$ 1
$T$ twisted [Mos].
24. $\Delta$ $T_{1},$ $\ldots,$ $T_{n}$ $T_{k}$ $c_{k1},$ $c_{k2},$ $c_{k3}\in\Delta$ $\rho\in \mathcal{R}_{\mathit{9}}’$
$s(T_{k}, \rho)=\epsilon(T_{k})(\frac{\lambda(c_{k1},\rho)}{\lambda(c_{k2},\rho)\lambda(c_{k3},\rho)}+\frac{\lambda(c_{k2},\rho)}{\lambda(c_{k3},\rho)\lambda(c_{k1},\rho)}+\frac{\lambda(c_{k3},\rho)}{\lambda(c_{k1},\rho)\lambda(c_{k2},\rho)})$
5 $T$ untwisted $\epsilon(T)=+1$ , twisted $\epsilon(T)=-1$
2. ( ) $\rho\in \mathcal{R}_{g,m}’$
$\sum_{k=1}^{n}s(T_{k}, \rho)-\sum_{k=1}^{m}\frac{\mathrm{t}\mathrm{r}\rho(c_{k})}{\lambda(\rho,c_{k})}=1$ .





(1) $g\geq 2$ ideal triangulation
(1
$g$ $F_{g}’$ $(g-1)\mathrm{x}(g-1)!/2$ [Pe2] $)$
3. .
31. $\mathcal{M}\mathrm{C}_{g}’$ $h:(F, p)arrow(F,p)$
$\Delta=(c_{1}, c_{2}, \ldots, c_{d})$ $F’$ ideal triangulation $[h]\in \mathcal{M}\mathrm{C}_{g}’$
$h\Delta=(h(c_{1}), h(c_{2}),$
$\ldots,$
$h(c_{d}))$ $F’$ ideal triangulation $[h]$ 5 [
$\varphi_{h\Delta,\Delta}=\iota_{h\Delta}0\iota_{\Delta}^{-1}$ : $\iota_{\Delta}(\mathcal{R}_{g,m}’)arrow\iota_{h\Delta}(\mathcal{R}_{g,m}’)$
32. elementary moves $F’$ ideal triangulation $\Delta$ $e\in\Delta$ $\circ$ e
$S_{1},$ $S_{2}$ $a,$ $b,$ $e$ $S_{1}$ $c,$ $d,$ $e$ $S_{2}$
$Q=S_{1}\cup e\cup S_{2}$ $a$ $c$ $e$ $Q$
$f$ ideal triangulation $\Delta’=(\Delta-\{e\})\cup\{f\}$ .
$\Delta$ $a\in\Delta$ $F$ $a$ (2) ideal arc $d$
ideal triangulation $\Delta’=(\Delta-\{a\})\cup\{d\}$
ideal triangulation elementary move
Figure 1. Elementary move
(1) $e$
$\rho\in$ Rg’, \lambda $=\lambda(a, \rho),$ $\lambda_{b}=\lambda(b, \rho),$ $\lambda_{\mathrm{c}}=\lambda(c, \rho),$ $\lambda_{d}=\lambda(d, \rho),$ $\lambda_{e}=\lambda(e, \rho)$ ,
$\lambda_{f}=\lambda(f, \rho)$ (1) elementary move $\lambda_{f}$ $\lambda$ lengths
(11) $\lambda_{f}=\frac{\epsilon_{1}\lambda_{a}\lambda_{c}+\epsilon_{2}\lambda_{b}\lambda_{d}}{\lambda_{e}}$.
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$\epsilon_{i}(i=1,2)$ $T_{1}$ $a,$ $d,$ $f$
$\Delta’$ $T_{2}$ $b,$ $c,$ $f$
$\Delta’$ $S_{1}$ $S_{2}$ parity ( twisted
untwisted ) $(\epsilon_{1}, \epsilon_{2})=(1,1)$ $S_{1}$
$T_{1}$ parity $(\epsilon_{1}, \epsilon_{2})=(-1,1)$ , parity $(\epsilon_{1}, \epsilon_{2})=(1, -1)$




$\varphi_{\Delta’,\Delta}=\iota_{\Delta’}0\iota_{\Delta}^{-1}$ : $(\cdots, \lambda_{a}, \lambda_{b}, \lambda_{c}, \lambda_{d}, \lambda_{e}, \cdots)\mapsto(\cdots, \lambda_{a}, \lambda_{b}, \lambda_{c}, \lambda_{d}, \lambda_{f}, \cdots)$
(2) elemenrtary move
. [Pel, Hat] 2 ideal triangulations $\Delta,$ $\Delta’$ elementaty move
$\Delta=\Delta_{0}arrow\Delta_{1}arrow\Delta_{2}arrow\cdotsarrow\Delta_{\mathrm{p}}=\Delta’$
$\Delta$






$A,$ $B,$ $C$ 3 $C,$ $D=[A, B]C$ $\mathrm{t}\mathrm{r}D=-2$ .
ideal triangulation $\lambda$ lengths $x=-(\mathrm{t}\mathrm{r}A+\mathrm{t}\mathrm{r}BA^{-1}B^{-1}C),$ $y=-(\mathrm{t}\mathrm{r}B+$
$\mathrm{t}\mathrm{r}B^{-1}C),$ $z=-(\mathrm{t}\mathrm{r}A+\mathrm{t}\mathrm{r}AC),$ $u=-(\mathrm{t}\mathrm{r}AB+\mathrm{t}\mathrm{r}A^{-1}B^{-1}C),$ $v=-(\mathrm{t}\mathrm{r}C+\mathrm{t}\mathrm{r}ABA^{-1}B^{-1})$
2
$u^{2}vx+vxy^{2}+u^{2}vz+vx^{2}z+vy^{2}z+vxz^{2}-uv^{2}y-ux^{2}y-uyz^{2}-2uxyz+uvxyz=0$ .
( $(A,$ $B,$ $C)$ )
$\varphi_{1}(A, B, C)=(A, BA, C)$
$\varphi_{2}(A, B, C)=(ABA^{-1}, A^{-1}, C)$ ,





. $(x, y, z, u, v)$
$\phi=\varphi_{1}\varphi_{3}^{-1}\varphi_{2}$ $\tau=(-4, -4, -4+8\sqrt{-1}, -8, -8-8\sqrt{-1})$ .




$(\phi(A), \phi(B),$ $\phi(C))=$ ( $M^{-1}$AM, $M^{-1}BM,$ $M^{-1}CM$) . $\Gamma$ $A,$ $B,$ $C,$ $M$
$\mathbb{H}^{3}/\Gamma$ 2 $S^{1}$
$\mathbb{H}^{3}/\Gamma$ $S^{3}$ Whitehead link
Figure 2. $\Gamma$ isometric circle $\infty$
4. . Alength
41. 2 . $\Delta$ $F_{g,m}’$ ideal triangulation 3.4
$\lambda_{ki}=\lambda(c_{ki}, \cdot),$ $i=1,2,3$ ,
$\Omega=\sum_{k=1}^{n}(d\lambda_{k1}\Lambda d\lambda_{k2}+d\lambda_{k2}\Lambda d\lambda_{k3}+d\lambda_{k3}\Lambda d\lambda_{k1})$
$\mathcal{M}\mathrm{C}_{g,m}’$ ( 1 ) Fuchs
Weil-Peterssen [Pe2].
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42. . $a_{1},$ $\ldots,$ $a$, $F\ovalbox{\tt\small REJECT}$ 2
$\ovalbox{\tt\small REJECT}$ $a_{\ovalbox{\tt\small REJECT}}$ Dehn twist $(n_{17}\ovalbox{\tt\small REJECT}., n,)\in \mathbb{Z}^{s}-\{(0, \ldots, 0)\}$
$\tau\ovalbox{\tt\small REJECT}\tau \mathrm{r}\mathrm{n}^{1}\cdots r\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}^{s}$ $\tau$ ( $\tau$ )
$\mathcal{R}’$
$\mathrm{g},m$
$\rho\in R_{3},(a, b, c)$ $(a, b, c)\in(\mathbb{C}^{\mathrm{x}})^{3}$ $A,$ $B,$ $C$ $\Gamma=\rho(G_{0,3}’)$
$a=-\mathrm{t}\mathrm{r}A,$ $b=-\mathrm{t}\mathrm{r}B,$ $c=-\mathrm{t}\mathrm{r}C$ Figure 3
ideal arc $a$ $b$ elementary move $e$ Dehn twist $\tau$
$\lambda_{a}’$ $\lambda_{b}’$





(13) $\lambda_{a}’=-\lambda_{a}+\lambda_{b}\lambda_{c}-c\lambda_{b}-b\lambda_{c}$ , $\lambda_{b}’=-\lambda_{b}+\lambda_{a}’\lambda_{c}-c\lambda_{a}’-a\lambda_{\mathrm{C}}$ .
$\tau$ $\tau_{*}(\lambda_{a}, \lambda_{b}, \lambda_{c})=(\lambda_{a}’, \lambda_{b}’, \lambda_{c})$ . (13) $x_{1}=Px+\lambda_{c}v$ ,
$x_{1}=(\begin{array}{l}\lambda_{a}’\lambda_{b}’\end{array})$ , $x=(\begin{array}{l}\lambda_{a}\lambda_{b}\end{array})$ , $v=-(\begin{array}{ll}1 0-(\lambda_{c}-c) 1\end{array})(\begin{array}{l}ba\end{array})$ ,
$P=(\begin{array}{ll}1 0-(\lambda_{c}-c) 1\end{array})(\begin{array}{ll}-1 \lambda_{c}-c0 -1\end{array})=(\begin{array}{ll}-1 \lambda_{c}-c-(\lambda_{c}-c) (\lambda_{c}-c)^{2}-1\end{array})$
$SL(2, \mathbb{C})$ $-\mathrm{t}\mathrm{r}(AB)=\lambda_{c}-c\neq 0$
$P$ 1
$n\geq 1$ $\tau_{*}^{n}$ $R_{0,3}’(a, b, c)$
$\lambda_{a},$ $\lambda_{b},$ $\lambda_{c}$
$(I+P+\cdots+P^{n-1})((P-I)x+\lambda_{c}v)=0$ .
$P$ $\mathrm{t}\mathrm{r}P=(\lambda_{c}-c)^{2}-2=\xi+\xi^{-1}$ 1 $n$ $\xi$
$\dot{\mathrm{t}}\mathrm{r}AB=-\lambda_{c}+c=\pm(\xi^{1/2}+\xi^{-1/2})$ . $\rho$ $P$
1 $I+P+\cdots+P^{n-1}$ . (P-I)x+\lambda v $=0$ .
$(\lambda_{c}-2)^{2}\neq 4$ $x=-(P-I)^{-1}\lambda_{c}v$ (9) $\mathrm{t}\mathrm{r}[A, B]=2$
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( $\ovalbox{\tt\small REJECT} A,$ $\mathrm{t}\mathrm{r}B,$ trAB) $\ovalbox{\tt\small REJECT}(\pm 2, \mp 2,2)$ ( $\mathrm{t}\mathrm{r}A,$ $\mathrm{t}\mathrm{r}B,$ trAB) $\ovalbox{\tt\small REJECT}(\pm 2, \pm 2, -2),$ $\llcorner$
$\mathrm{t}\mathrm{r}[A,$ $B\ovalbox{\tt\small REJECT} 2$
$\rho$
. 6 $n\ovalbox{\tt\small REJECT} 1$ $\tau-$ $R\ovalbox{\tt\small REJECT}_{3},(a, b, c)$ \mbox{\boldmath $\nu$}.
.
A. Ptolemy equation . $x=(\mathrm{t}\mathrm{r}A+\mathrm{t}\mathrm{r}BCD),$ $y=(\mathrm{t}\mathrm{r}B+\mathrm{t}\mathrm{r}CDA),$ $z=(\mathrm{t}\mathrm{r}C+$




















B. . $\mathcal{R}_{0,3}’(a, b, c)$





$\lambda_{1},$ $\lambda_{2},$ $\lambda_{3}\in \mathbb{C}^{\mathrm{x}}$ $A,$ $B,$ $C$
$A$ $=$ $(\begin{array}{ll}-\lambda_{2}/\lambda_{3}-a (\lambda_{2}^{2}+a\lambda_{2}\lambda_{3}+\lambda_{3}^{2})/\lambda_{1}\lambda_{3}^{2}-\lambda_{1} \lambda_{2}/\lambda_{3}\end{array})$ ,
$B$ $=$ ( $-(\lambda_{1}^{2}+b\lambda_{1}\lambda_{3}+\lambda_{3}^{2})/\lambda_{2}-\lambda_{1}/\lambda_{3}-b$ $\lambda_{1}/\lambda_{3}\lambda_{2}/\lambda_{3}^{2}$ ),
$C$ $=$ $(\begin{array}{ll}0 1/\lambda_{3}-\lambda_{3} -c\end{array})$ .
C. . $\mathcal{R}_{1,1}’(c)$
$\mathcal{R}_{1,1}’(c)$ $SL(2, \mathbb{C})$ $A,$ $B,$ $C(c=-\mathrm{t}\mathrm{r}C)$ $ABA^{-1}B^{-1}C$
$\mathrm{t}\mathrm{r}ABA^{-1}B^{-1}=-2$ $\lambda_{1}=-(\mathrm{t}\mathrm{r}A+\mathrm{t}\mathrm{r}BA^{-1}B^{-1}C),$ $\lambda_{2}=$
$-(\mathrm{t}\mathrm{r}ABA^{-1}+\mathrm{t}\mathrm{r}B^{-1}C),$ $\lambda_{3}=-(\mathrm{t}\mathrm{r}A^{-1}+\mathrm{t}\mathrm{r}B^{-1}CAB),$ $\lambda_{4}=-(\mathrm{t}\mathrm{r}AB+\mathrm{t}\mathrm{r}A^{-1}B^{-1}C)$ ,
$\lambda_{5}=-(\mathrm{t}\mathrm{r}C+\mathrm{t}\mathrm{r}ABA^{-1}B^{-1})$ $c=-\mathrm{t}\mathrm{r}C$
$\lambda_{3}\lambda_{5}(\lambda_{1}^{2}+\lambda_{2}^{2}+\lambda_{4}^{2})+\lambda_{1}\lambda_{5}(\lambda_{2}^{2}+\lambda_{3}^{2}+\lambda_{4}^{2})=\lambda_{2}\lambda_{4}(\lambda_{1}^{2}+\lambda_{3}^{2}+\lambda_{5}^{2})+(c-\lambda_{5})\lambda_{1}\lambda_{2}\lambda_{3}\lambda_{4}$.
$\lambda_{1},$ $\lambda_{2},$ $\lambda_{3},$ $\lambda_{4},$ $\lambda_{5}\in \mathbb{C}^{\mathrm{x}}$
$A=($ $\frac{\lambda_{4}^{2}\lambda_{5}+\lambda_{2}^{2}\lambda_{5}+\lambda_{1}\lambda_{3}\lambda_{5}-\lambda_{2}\lambda_{3}\lambda_{4}}{\lambda_{2}\lambda_{4}\lambda_{5}}-\lambda_{1}$ $\frac{\lambda_{2}\lambda_{4}\lambda_{5}^{2}-\lambda_{3}\lambda_{4}^{2}\lambda_{5}-\lambda_{2}^{2}\lambda_{3}\lambda_{5}-\lambda_{1}\lambda_{3}^{2}\lambda_{5}+\lambda_{2}\lambda_{3}^{2}\lambda_{4}}{\lambda_{1}\lambda_{4}\lambda_{5}^{2},\frac{\lambda_{3}2\lambda}{\lambda_{5}}}$ ),
$B=(\begin{array}{ll}\frac{\lambda_{2}}{\lambda_{5}} \frac{\lambda_{2}^{2}\lambda_{5}+\lambda_{1}\lambda_{3}\lambda_{5}-\lambda_{2}\lambda_{3}\lambda_{4}}{\lambda_{\mathrm{l}}\lambda_{4}\lambda_{5}^{2}}\frac{\lambda_{1}\lambda_{2}-\lambda_{4}\lambda_{5}}{\lambda_{3}} \frac{-\lambda_{2}\lambda_{4}\lambda_{5}^{2}+\lambda_{1}\lambda_{2}^{2}\lambda_{5}+\lambda_{3}\lambda_{4}^{2}\lambda_{5}+\lambda_{1}^{2}\lambda_{3}\lambda_{5}-\lambda_{1}\lambda_{2}\lambda_{3}\lambda_{4}}{\lambda_{1}\lambda_{3}\lambda_{4}\lambda_{5}}\end{array})$,
$C=(\begin{array}{ll}0 1/\lambda_{5}-\lambda_{5} -c\end{array})$ .
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